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— Wireless communication
— Intelligence
» Network Applications and Research
challenges

* Network self-organization
* Collaborative signal processing
* Query Ability




* Classify a Detected object
 Track an object

» Immediate physical environment

* Integration of local processing and storage

* Ability to communicate allows nodes to
perform complex functions

tracking)

« Traditional dataloggers are expensive and large in
size. Sensors must be inconspicuous.

 Eg: 15 min visit to seabird colony result into 20%
mortality among eggs and chicks




* Real-time data access without repeated
visits to sensitive habitats

e Economical as compared for installing data
loggers

nesting burrows
Petrel

By

* Intel Research Lab. Berkeley

e College at Atlantic, Ban Harbor
 University of California, Berkeley




sensors
* Sensor Deployment

— July 2002

— Acrylic enclosure used
* DBMS- Postgres SQL

— Datafrom sensors

— Headlth status

— Metadata(sensor location)

experimented on a Compagq iPag PDA running
Linux

John Kangchun Perng
Brain Fisher

Berkeley Sensor and Actuator Centre
University of California at Berkeley




| =
_'Iw!_l-|.-n.nl| =

=== = .
el

» Wrist Controller

6 accelerometer
<5 at finger tips
«1 at back of hand

position
» Normalized: w.r.t gravity

» Low passfiltered: Signal are averaged to reduce
white noise

Coordinate transformation
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offset from horizontal planeis @

*Accelerometer at the back of the hand
acts as Tilt motion detector

*Accelerometer at thumb, index finger
and middle finger operates as mouse
click

Hand motion

Gesture recognition tools

Virtual musical instruments

Computer sporting games

Work training in Simulated environment

SSC San Diego

Funded by
Office of Naval Research(ONR)




submarines in the water

» Spatial density of the object in household
applications are very high
Challenges

 Ubiquitous computing system
* Hardware-related system

» Application-related issues




» Address objectsin term of features(eg. Is
there empty bottle)

* Organizing things in temporal set(set of
clothes, products, traveling)

» Mode of payment will be electronic

» RFID tag tied to a sensor can communicate
the interior temperature and humidity

 Track of inventory (warehouses, out of
stock)

e Cash card in Singapore and Hong Kong for
Subway




* Sensor sense events and condition about
people and object in environment and act
upon sense info.

* Respond to user queries and commands
 Physical embedded reactive systems

physical objects
* Architecture, algorithms and formalism
* |Issue of data management

elementary school
* Classroom project 2000 at Georgia Tech
— Recordings of the lectures




challenging than the college students
*  Richer traditional audio, video and pen strokes.
e Keychalengesarein
—  Creating anew networked sensing approaches
—  Networking protocols optimized for large scale and high density
—  Processing and analysis of data generated by all these sensors to

extract useful information and patterns after appropriate
aggregation, filtering and reduction.

o
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pre €, lignt emper: appropriate
granularity, and feeding the extracted information af
appropriate processing to a behind-the scene data
management server.
» Thereare three broad categories of instruments used:
cameras for video/image (high bit rate), microphones (and
speakers) for audio/speech (medium bit rate) and other
sensors (which are mostly low bit rate).
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streaming videos
o 2-tiered wirel ess sensor network arch.

* Energy efficient medium access and
channel allocation algorithms for an
operations environment where there are 10s
of devices per square meter

structures to support capture, query, mining
and browsing repositories of audio, video
and a variety of sensor data

* Mining of profiles

indexed, queried and browsed

« All therecords are needed offline for
analysis
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people and explosives, and radio their
finding to commanders miles away

* Bombs (sensors and communication
devices)

¢ Oak Ridge National Lab, Tenn.

¢ Albuquerque lab

Prooeedlngs of the2001 ACM SGCOMM Workshop on Data

Communications in Latin America and the Caribean, April 2001.

+ J.Elson, D. Estrin, L. Gorod, M. Hamilton and K. Yao. A wireless time
synchroni zed cots sensor plaform part i-applications to beamforming. In
Procedings of IEEE CMWorkshop on Wireless Communications and
Networking Pasadena, CA

+ Hanbiao Wang, Deborah ann ard LewisGirod. Preprocessingin atired
sensor network for habitat monitoring.

+ J Hill and D. Culler. A wireless embedded sensor architecture for system-
level optimization. Technical report, Computer Science Department,
University of California at Berkeley, 2002.

« J Hill, R Szewczyk, A. Woo, S. Hollar and D.C.K Pister. System Arcitecture
directions for networked sensors. In Procesings of ACM SIGCOM, San Diego,
CA, June 2000.

http://spawar.navy.mil/robots/undersea/dssn/dssn.html
« Research challenges in wireless networ ks of biomedical

sensors, Loren Schwiebert, Sandeep K.S. Gupta, Jennifer
Weinmann

«  http://computerworld.com
*  mercurynews.com

« www.ubihcisys.stanford.edu/online-proceedings/
UbiO3w7-Vildjiounaite-final.pdf
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